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PROBLEM TO BE SOLVED: To elucidate inheritance of 
flower pigment biosynthesis and elucidate the flower 
color inheritance and pigment genotype of Eustoma or 
Lisianthus, and further to provide a practical method for 
genotype crossing for creating a new flower color of 
petals including the Eustoma or Lisianthus. 

SOLUTION: This method for flower color genotype 

crossing comprises the following. A new law that the , '^D. 



flower color genotype is involved in flavonoid 1 " «- 

biosynthesis of a pathway formula (I) and inheritance of ! iff"''^* f^dlL 

flavonoid 3 -hydroxylase (F3'H) or flavonoid 3',5'- -~ - r - p":: ..y7r J ' 

hydroxylase (F3',5'H) is controlled with four multiple ,1™ i 1 

alleles is found out. From the results, the flower color °* 

can freely be created from the pigment genotype of the 

Eustoma or Lisianthus even without using a method for 

causing mutation by genetic recombination, irradiation, 

or the like. Thereby, the new flower color can be 

created. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

P rIc!sety CUment ^ ***** * S ° translation ™* "* reflect the original 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The flower color genotype cross-over design which is heredity of the pelargonidin (Pen) of the 

flowering V? ' n C i°t e "J 8 " 6 : " connecti °" ^ ^e flower co J nJSSSSon Tf a 

genType HXHX-P^ ^ ^ ^ * ™ «™« r «** «*• 

[Claim 2] 

^intr C ° l Z ' ge fl n0type j c »'oss-over design according to claim 1 which a flower color genotype 
[Formula 1] b.osynthesis of a path expression (I). and is hereditary. 




(I) 



(Here. HT, HF. HD. and HO express the multiple alleles about hydroxylation of B rine in the 
precursor of . , flavonoid biosynthesis.) four multiple alleles. HT. HF. HD. and HO - flLvonoid 3 • 
aft ?1 ♦ ( h ^r", 0 ^ 3 ■ 5 '- h y drox y |as « 5'H) - respectively - 3' - hydroXlon 

and 3' - 3^"d 5' - ^IT" °t " ^ * and 5 ~ ab ° Ut ^oxylation oLn abou 
and 3 3 and 5 - hydroxylation of an about is controlled. Other notations such as T F D 
and O. are sufficient as the notation approach of these four multiple alleles pXg shows that 
the ecus wh.ch ,s opposed to the manifestation of the dihydroflavonol reductase (0^^ 
SET* ^ b,OSyntheSis ° f P *"' or anthocyanidin synthase oSS^SSZS. 

The flower color genotype cross-over design according to claim 1 or 2 from which the flower 
color of a flowenng plant is inherited in a flavonoid biosynthesis process. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

Priciset 0 "" 16 "' tranS ' ated ^ C ° mPUter S ° the trans,ation ™* not reflect the original 

2 -**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

fE h u S s t i Q T a n ' i T relat r \° *!? u"^ fl ° Wer C °' 0r breeding method of Eus *>™ russellianum 
(Eustoma or Us.anthus) wh.ch applied the flower color genotype. Furthermore it is relied with 

genome meth ° d ° f 1kMmrin * P ' ant which a ^ ied flowertolo" 

[0002] 

[Description of the Prior Art] 

It is a kind of a flavonoid compound, and anthocyanins exist in a vegetable flower fruits a leaf 

etc. widely and ,t ,s a coloring matter glycoside related to coloration such asTed Dumle 

blue. It w,.l be decomposed into the anthocyanidin which are a m^^JZ^SS* Tection 

tf anthocyan.ns are hydrolyzed with a hydrochloric acid (nonpatent literature 1 ^Irt rf a 

Takao Murakanunatura. product and chemistry, Hirokawa Publishing. September ;1 98^-1 72) 

[0003] 

In a vegetable flower, the biosynthesis of the anthocyanidins is carried out considering the 
nanngenm (nanngenin) which is a flavanone as starting material. That is. "iTkZmXte 
en2ymat,c conversion will be carried out to ERIODIKUCHIO-RU (eriodictyol) Z one more 
hydroxy! group combined with B ring of a flavanone frame first according tVan operation of 
flavono.d ^'-hydroxylase (F3\ 5'H. or F3'H). and the PENTAH AID O RO KIS H° flavanon e 
(pentahydroxyflavanone) combined two more pieces. Moreover, the naringenh which is starting 
matenal receives an operation of flavonoid 3-hydroxvlase fF3H) ^n^v/m^ZT f«rting 
out to dihydrokaempfero. (dihydrokaempfero.). ^ ^sl^Tl^ZTon if ^ 

clZfJ: h Tyl aS : " reCe ' Ved , and * is knOWn enzymiic conversion will be 
earned out to the dihydroquercetin (dihydroquercetin) which one more hydroxyl grX combined 
w,th B ring, and the dihydromyricetin (dihydromyricetin) combined two m r p T ec f " is k"own 

d^hvdrol T t,C ,.^" verS, ° n ° f \ Hree S ° rtS ° f th6Se d'hydroflavonols (dihydrokaempferol 
dihydroquercet.n, d.hydromyricetin) will be carried out to a pelargonidin (Pgn) cyanidm (Cvn) and 
de ph.n.d.n (Dpn) in response to an operation of dihydroflavono. reductase ToFR) and 

TllZ 1" SVntl ; aSe | (LD ? X ° r AS) ' res P ectjv «'v (nonpatent .iterature 2 the suture of a 
Takao Murakammatural product and chemistry. Hirokawa Publishing. September m4 1 55-1 85) 
A general path expression (I) shows this general biosynthetic path X 
[Formula 2] 
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HO. 




OH 

dihydnjJae rapherol 

IDER 
LDOX{AS) 



dihydroqueic etin 

JDFR 

Pga Cyn 



pe ntahydroxyfiavanone 
|f3HOH 

XT H (i) 

dihyUiumyrice tin 

JDFR 

^k^OH 

HQ, 




[0004] 

As for anthocyanidins. the coloration is determined because the hydroxy! groups of B ring differ 
For example what generally has one hydroxyl group at least in 4' of B ring among the chemical 
structure w,th flower coloring matter presents orange - vermilion red by the pefergonidTn (Pgn) 

LlidinTr th ' ng WhiCh u HaS tW ° hydrOXy ' gr ° UpS at least in 4 ' Present red - crimson by 

cyan.d.n (Cyn). B - a nng - three - ' - four - ' - five - ' - about - a hydroxyl group - 

t r Z^* ''"it ~ * iS r~ 3 * ,nB ~ de ' Phinidin (Dpn) - purp,ish red ~ * -olor- purpte- 
Presenting -- these - living together - things - various flower colors - being discovered 

[0005] t6ratUre 3 ' -™ demi «*ion study besides Toshio Honda. May, 1998: 25-32) . 

Many anthocyanins which various acyl groups besides these combined are reported The 
phenomenon in wh.ch these carry out a stacking mutually between molecules and which a flower 

stoking fT (, t n h te T ,eCU 'r S !T* SS0Ciati0n OPerat, '° nX The Phenomenon which caries out a 

r? w Pe ° f ye " OW flavonoids and sandwiches and which a flower color 

flowed ol^Z^ ( r term °K eCU,ar KOPIGUME NTO operation), The phenomenon which a 

Zi T f y COmbir " ng L w,th a meta » atom (blue-izing) (metal complex ion formation 
TntZr ! P ^ enomeno " ,n which a <*' sroup in a molecule etc. carries out a stacking by 
intramolecular and which a flower color modulates (blue-izing) (intramolecular KOPIGUMENTO 

SlSf."^!*? ' C< ! ,0r " de / ermined by tHe ph — - which the 

inside pH of a cell vacuole changes to a list etc. (33 nonpatent literature 4 Goto T et 

al.:Angew.Chem.Int.Ed.Engl.. 30:17- 1991) ' 

[0006] 

Many things to which vegetable flower color heredity regarded the flower color (red blue yellow 

anTb!;? 0 ^ ? g r 0tyPe reP ° rted (nonpaten * '^rature 5. Yasuda **: ^e phy^ology 
and biochemistry of a flower color. Uchida Rokakuho Publishing^ 219-272) Although the 

tTet'L b H ° We ;, C0 1 l0r gen ? tyP6 ab ° Ut flaVOn ° id CO,orin * is tried in receft years, 

these are based on the 1 gene 1 enzyme theory which Biel (Beale. 1945) advanced As the 

, e n Xa hTlnth WnteS , E1 ^ e1 an< ? E2/e2 C the enZyme s * stem <™ a dihydroflavonol reductase (DFR) 
m the anthocyan.din biosynthesis of a geranium petal and anthocyanidin synthase (LDOX or 
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KfnJv re J PeCt L Vely '^ ndthere , iS an approach opposing genotype (176 nonpatent literature 6, 

Kana Kobayashi: a thremmatology magazine, 48:169- 1998) 

[0007] 

flavonoid 3 -hydroxylase (F3 H). and two genes of Hfl and Hf2 control flavonoid 3' and 5'- 
hydroxylase (F3'. 5'H) (1083 T. nonpatent literature 7. Holton. A.et a.,The Rant CeH 7 1071- 

[0008] 

Furthermore, with the flower of a petunia, there is a publication that hydroxylation of B ring of 
?nTn n a °t d nt l~* hy *°^' aS ? J^onoid 3'. 5-hydroxylase (F3«. 5'H) hasTeceived 2 gene ml. 

(nonpatent literature 8 Holton. TAet aLNature. 366:276-279). At the flower color genotype 
cross-over design by this invention, that the flower color is controlled by four multiple alleles 

m£ r | B g6ne n0t u ab ' e t0 id6ntify fl ° Wer CO,or colorin e matter heredity of Eustoma 

mssellianum as 2 gene rule in the description 

[0009] 

Furthermore, by the flower of a petunia, each two locus (Ht1 and Ht2 participate in the 
hydroxylat.onl.ke 3 of a flavonoid B ring) on gene level again Although Hf1 and Hf2 clarified the 
fact of involving at the hydroxylation like 5' of a flavonoid B ring There are troubles - what kind 

necZZl " l ; nt t d t0 Pr ° g f y as a co,orin * ™«er genotype and functionality was not 
necessanly accepted I in heredity of a coloring matter genotype and a flower color - (245 
nonpatent literature 9, Gnesbach. R.J.:J.Heredit. 87 241- 1996) 
[0010] 

In addition. J P. 5- 1843 70. A (henceforth the patent reference 1) has the publication of a flavonoid 
hydroxy.ase gene (the 0001-0002nd paragraphs of the patent reference 1). "The fragment of Se 
DNA strand wh.ch ,s carrying out the code of flavonoid 3' and the protein with S'-hya^ase 

hScinL ^DMA a ?" H^Z?* " A form with new "** can be cheated by 

?* T ^ PUrP ° Se vegetation - There is a Publication that moreover. 

om A T S a S ° 1° th \ recombinatio " ve ctor containing the fragment of the above- 
ment.oned DNA strand or the arbitration of this DNA strand" (the 0004th paragraph of the 
patent reference 1). JP.10-1 13184.A (henceforth the patent reference 2) has the pubHcatL of a 
W° MnTr g6ne Cthe ? 001 -° 008th Paragraphs of the patent reference 2). tne petal of 
<£^Z ~ ^ h DP - g,UCOSe: ~ ,so,atin g fl avonoid 3 and a 5-O-glucosyltransferase gene and 
carrymg cut the sequencng - succeeding -~ - there is a publication of "being in offering the 
glycosyltransferase gene which may ****** the 2nd place, the 3rd place and the 5th place 

JpTl^V iaH P * b JST!? th0 * IS gen6S " (the °° 05tn Paragraph of the patent ^ence 2). 
t^l H henceforth the patent reference 3) has the publication of the claims 1-15 

[0011] C ° nSt,tUent and appr ° ach for tne gene expression accommodation in vegetation. 
[Patent reference 1] 

JP.5-184370.A (the 2nd page, the 14th page, drawing 2) 

[Patent reference 2] 

JP.10-113184.A (the 2nd page) 

[Patent reference 3] 

JP.1 1-509733.A (the 2nd page) 

[Nonpatent literature 1] 

Takao Murakami an "anthocyanin derivative", the structure of a natural product and chemistry 
Hirokawa Publishing, September, 1984. P.170-172. cnemistry. 
[Nonpatent literature 2] 

[Nonpatent literature 3] 

K^ H D*I; ri % S 9 tp.2?-3f enCe -demotion study. Tokyo 

[Nonpatent literature 4] 



http://wvm4Jpdl.ncipi\gojp/cgi-bin/tran^web.cgLejje 



17/1 1 /IK 



JP.2004-236516.A [DETAILED DESCRIPTION] 



4/10 ^— 



Goto T.. Kondo T.. "Structure and Molecular Stacking of Anthocyanins- Flower Color 
Variation and Angew.Chem.IntEd.Engl., 1991, the 30th volume. P 17-33 
[.Nonpatent literature 5] 

Yasuda **, "the chemical genetics of a flower color", the physiology and biochemistry of a 
flower color. Uchida Rokakuho Publishing. March. 1 993, P.21 9-272 cne ™stry or a 

[Nonpatent literature 6] 

Kana Kobayashi. other binary names, "a purple elucidation of the heredity format for flower 
creation m a geranium a thremmatology magazine, 1998, the 48th volume, P.169-176 
[Nonpatent literature 7] 

P^oI^l^^L^TT^^ <***«»-*. B^esis-. The 
[Nonpatent literature 8] 

h2^JJ? f P M e r i0n i 0 Q I oo yt u Ch , r0me P45 ° GeneS Control| ing F'ower Colour" besides [ nine ] 
Holton and T.A.. Nature. 1 993. the 366th volume. P.276-279 

[Nonpatent literature 9] 

8 7 ttoTuL R ^ ° f F ' OWer C ° ,0r PetUn,a hyDrida VHm '' J Heredit - 199 * 

[0012] 

[Problem(s) to be Solved by the Invention] 

however, by the genotype breeding method of the flower color itself, it left many [ separation of 
a progeny flower color has many ambiguous places, and ] troubles for putting In pracXaTuse 
ntn a °r r ; ^"^e-'ed.ty of the geranium flower coloring matter which has a puWication in 
nonpatent literature 6 and which was expressed with E1/e1 and E2/e2. a point in question is in 

^S^CT rat, ° ° f Pr ° geny ' * did n0t r6SU,t in Utilization ' - Patent reS ence.Tf 

cTrrnn^TeX^d " * «* *™ h 3 ** a "~ ^er 

[0013] 

Jh^Z enti ° n 0ff ! rS u a P u raCt : Cal genot ™* cross-over design about new flower color creation of 
tte flowenng plant which makes Eustoma russellianum the start, after clarifying heredity of 
flower color history composition and clarifying flower color heredity and the coloring matter 
genotype of Eustoma russellianum. coloring matter 

[0014] 

[Means for Solving the Problem] 

m^tfon L C ° nCeming "V^oxylation of B ring of a flavonoid biosynthesis in order that this 
invention persons may solve the above-mentioned technical problem - '- hydroxylase (F3'H) 
and flavonoid 3' - Its attention is paid to heredity of 5*-hydroxylase (F3 1 5'H) etr It ™k 
with heredity of the enzyme system of the dihydroflavono,^ 

do^Z e ^P:ZTr S ' anth ° Cyanidin s * ntha ~ (LDOX or AS) being contro^d by 
tZ n 3 " f P .f ] / u recess,ve gene ' as a result of investigating separation of the heredity 

S? sZ P I' nC,P 6 heredity of flavonoid 3 hydroxylase (F3'H). flavonoid 3'. 5'-hydroxybse 
(F3 , 5 H) is controlled by four multiple alleles as a header and a result Even if it does noTuse the 
Etl mak ' n * 5 he b * transgenics, exposure, etc. starting, the creation of the 

^Z^Stf** ^ °" ^ *» " ^ ~° * E "^ a 
[0015] 

Three anthocyanidins whose this inventions are main flower coloring matter of Eustoma 
SSSTTh ° f ', nqUir, ' ng ^ P er f orming '"breeding and reciprocal crossings paying 

n^n m f °? Pe, ; rg0nidin (PgnX c y anidi " ^yn). and delphinidin (Dpn). a nered^ary 
new principle was found out from separation of F1-F3 generation coloring matter phenotype 

ESTZT T beln ?!" herit f d b * Pg " ^d Dpn coloring matter not living together but 

reLct Cfl K 38 an mdependent mo,d abou * P«" a "d a Dpn coloring matter mold, 
respectively, or be.ng accompanied by Cyn coloring matter, it found out that the locus shown as 

^ P c Xl a a n « *° Cyanidin b ; os ^ heSiS ,6Vel " 3 flaVOn ° id ^"thesis existed in hered^o? 
Pgn colonng matter as a result of separation of a progeny seedling, and a chi square test 
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Moreover, flavono.d 3 -hydroxylase (F3'H) and flavonoid 3' which participate in hydroxylation of B 
nng of . coloring matter precursor. In the enzyme reaction system of 5'-hydroxy^aseTF3' 5 "h) 
Four mulfple a leles. HT. HF. HD. and HO. existed, these controlled the hXXion likeS' the 
an y d r a °tfd 0n " k H f,' hydroXy ! ation of a " 3'. 5'. and the hydroxylation 1^ 3 grade 3' 5 

^:::oo^zr nt ^ were comp,eted for flower — ph ~ ^ 

[0016] 

The flower color genotype cross-over design of this invention is heredity of the pelargonidin 
if fflalTrl T : nthoCy , ani l n C ?'° ring matter in c <™e<*°n with the flower color manifestation 
genome SxHX-P^? F " (Cyn) -, a " d k de, ^ inidi " ^pn). and creates a new flower color using 
genotype HXHX Pg/pg^For example, the pelargonidin of the main anthocyanidin coloring matter 
h CO H n ^ eCt ;° n W, 5 thafl ° wer color manifestation of the Eustoma russellianum pe Jl (Pgn) A^out 
heredity of cyanid.n (Cyn) and delphinidin (Dpn) the flavonoid 3 which shows the locus of Pgn 
coloring matter as Pg/pg. and participates in hydroxylation of B ring of a flavonoid coloring 
matter precursor - hydroxylase (F3'H) and flavonoid 3' - The genotype of the enzvmf 
reaction system of 5'-hydroxylase (F3\ 5'H) Four multiple alleles. HT HF HD and HO s^iow and 
two of the notations of Pg/pg are chosen (it PgPg(s)). One of the match-mark^ ^of Pg^g and 

HT^pfsX an^HTHDCs)^^ is th ^ ° f * HF ' HD ' " d H ° ~ ° hoSen (it "™Sx 

M I Hh(s; and HTHD(s)). It is the flower color genotype cross-over design which carries out the 

HOHF n HDHD H^ ° h ~ ° n6 ° f the ™**™H*Taf HTHO. HFHF HDHF, 

[0017] • US6d tHe ap P roach of bei "g genotype HXHX-Pg/pg. 

co^tlZZ^ ^' 0r g + en0tVP ! C ~ ss " over ***** of thi * invention, that from which a flower 
is ilsc conned ' n VOn ° id bi ° Synthesis of a " ath expression (I), and is inherited 

[Formula 3] 

HD. 



OH 



OH 
OH 



P S n Cyn Dpn 

Here. HT, HF. HD. and HO express the multiple alleles about hydroxylation of B ring in the 
precursor of a flavonoid biosynthesis, four multiple alleles. HT. HF. HD. and HO. - flaccid 3 '- 
hydroxylase (F3'H). flavonoid 3'. 5'-hydroxylase (F3'. 5'H) - respectively - 3' - hydroxylation 

and a 3 a -3' aTd 5- - < ?" H"* *' "« 5 ~ ^ '"^xylation of anTboT 

Jo a 3 3 " d 5 7 "yfo^'at'on of an about is controlled. Other notations, such as T. F D 
and O, are sufficient as the notation approach of these four multiple alleles. Pg/pg shows that 
the ecus which is opposed to the manifestation of the dihydroflavono. reductas '(DFrT^ 
Solfl ' n b '° Synthesis ° f Pgn ' ° r ^thocyanidin synthase (LDOX or AS) exists 

tW 6 IZZ; C °'r °I A fl T rin f. Plant can a PP'v * e fl^er color genotype cross-over design of 
[001 9] ,S hereditary in a flav onoid biosynthesis process. 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 17/11/1* 



JP.2004-23651 6,A [DETAILED DESCRIPTION] 6/1 Q ^_ 9 ~ 

The flowering plant of this invention is anthophyta which has a flower containing flavonoid and it 
is related with a dicotyledonous plant and a monocotyledonous plant as anTophyte As a 
flowering plant containing the anthocyanin of these, they are for example, the Eustoma 

fRhoJ Ta irOUP EUSt °T a SPP) ' 3 Came " ia (Came,lia an a «lea group 

(Rhododendron spp). a carbon button group and a peony group (Paeonia spp), the Rosa (Rosa 

(La P iyru g r?pTetc OUP (Pe ' arg ° niUm SPP> ' 3 petUnia «PPX tK Lathyrus group 

[0020] 

[Embodiment of the Invention] 

U?«2! fl fT r CO,or 5 enot yP e cross-over designs that the flower color genotype cross-over 
design of this .nvention is a genotype breeding method about these anthocyanidins and can be 
written by four multiple alleles to hydroxylation of B ring of the precursor compound Tn a 
flavonoid biosynthesis are included H a 

[0021] 

It sets to this invention. About precursor compound generation of the petal anthocyanidin 
biosynthesis of Eustoma russellianum Six sorts of precursor compounds which iThydroxyl 
groups of B nng have [ the combination of multiple alleles ] in HTHF, HTHD. and HO- (it 
nar,ngen,n(s)) enodictyol. pentahydroxyflavanone. dihydrokaempferol. dihydroquercetin The 4 
various precursor compound in which dihydromyricetin is generated and the hydroxy grouo of B 
nng has one piece and two pieces in HTHT (it naringenin(s)) eriodictyol. dihydrokaemprro P and 
dihydroquercetin are generated. Two sorts of precursor compounds which have one hydroxyl 
HD 0 H P D°L/ ,ng rf m T HF 0t narlngenln(s)) dihydrokaempferol is generated and, in HDHF and 
thrLJ £7 . of precursor compounds (pentahydroxyflavanone, dihydromyricetin) which have 
ttree hydroxy! groups of B nng are generated. Furthermore, anthocyanin Since the locus of 
Pg/pg in synthase biosynthesis level exists, when a bottom-recessive mold (pgpgTis formed 
pZ il nnt g hr 3 na " ngenin (n-in^nln) and dihydrokaempferol (dihydrokalmpferol finally 
Pgn is not b osynthesized as a precursor compound. When four sorts of other precursor 
tlZ^Z l\l er w P entah y drox y fl avanone. dihydroquercetin. dihydromyricetin ) are 

[0022] biosynthesis of Cyn and the Dpn is carried out as it is. 

Ur^L** ^V^V^ Diocnemical transformation from ERIODIKUTIO-RU (eriodictyol) and 
dihydrokaempferol dihydrokaempferol) to [ from a naringenin (naringenin) ] a dihydroq^ 
(dihydroquercetin) ,s controlled. The allele of HF ERIODIKUTIO-RU From eriodXol) to a 
S V fl ^; a ( P enta u h ^oxyflavanone) It reaches and is from a dihydroquercetin 
ion^Z" T / Th t b, ° chemical transformation to dihydromyricetin (dihydromyncetin) is 
controlled. Therefore, b.ochemical transformation is not performed if. as for the allele of HF the 
precursor compound of ERIODIKUTIO-RU (eriodictyol) or a dihydroquerceti ^ (dihyd oquercett) 
does not exist On the other hand, although the allele of HD controls the bioche2c a ° 
transformation from a pentahydroxy flavone (pentahydroxyflavanone) and dihydrokaempferol 
tit dt? kae f mpf r l !° C fr ,°7 a (naringenin) ] dihydromyricetin (My7oZ2e«n it is 

the description that this allele changes a substrate into a pentahydroxy flavone 

[OO230 ° X Van ° ne ° r dihydromyricetin (dihydromyricetin) completely. 

T i e ' P t f* is "°} generated even if Pg/pg is a dominant mold (PgPg or Pgpg) in the case of 

from EwSd kS™ mT "FJ^ ^ ° f "° a " Arnica, fra^l^n * 

from ERIODIKUTIO-RU (eriodictyol). a pentahydroxy flavone (pentahydroxyflavanone) and 
dihydrokaempferol (dihydrokaempferol) to [ from a naringenin (naringenin) ]VdZSroquercetin 
(dihydroquercetin) and dihydromyricetin (dihydromyricetin). The allefe of HO is a reXo^ gene 
$024] 3 m ° du,at0ry role to other th^ 6 a "ele groups (HT. HF, HD). gene 

H^DPr^n P« nC y" D Pn mold can be obtained by the genotype of HTHFPg-. and 
HTHDPg- and HO-Pg- about the petal coloring matter mold of Eustoma russellianum A PenCvn 
mold can be obtained by HTHTPg-. A CynDpn mold can be obtained by H™Fpg P g ^DpTpg 
and HO-pgpg. Pg mold can be obtained by HFHFPg-. A Cyn mold can be obtaiVi^d by HTHTpgpg 
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bv D HF H 7o^ T"l7 2 iS ~ ! DP " T' d Can 66 ° btained A White flower can be stained 
*nZ2 SSF" ♦ h J flower po«nts out the thing of the flower which does not contain an 
anthocyan,d,n at all here. In addition, a PgnDpn mold is not actually separated once. Moreover. 
a . .,'7 Wn " e ; shows *• genotype written before one of them rules over in dominant, 

^tZ^tt a ZT^:: can be used Furthermore ' * is " again - - • Being written 

[0025] 

In this invention the flower of a purplish red color, red. a purplish red color, a pale red color and 
pink can be obta.ned w.th a PgnCynDpn mold about the petal coloring matter mold of Eustoma 
msselhanum^ W,th a PgnCyn mold, the flower of red. deep red. a pale red color, and pink can be 

. a CVnD r T ' fl ° Wer ° f ' ight Purp,e ' a pur * ,ish red c <»o^ Purple, and a 
purple-blue color can be obtained. With a Pgn mold, the flower of red, a pale red color, pink 

_£ Z h h : am ' r d W ^ te be ° btained With 8 Cyn mold ' the flowe ' ~d. a pale reT'co.or 

be obtain^ wL r6 J n'" 6 °u ta ' ned PUrPl ! Can bC ° btained With a Dpn mold A ^ flower can 
be obtained with a None mold (genotype of pgpgHFHF) 

[0026] 
[Example] 

From the Eustoma russellianum petal, the flower color genotype cross-over design of this 

TlH t 1%??, an a "* hocyanin usin « an acetic-acid water solution or 50% acetic-acid 

- 2^onvLntl (a h H aSt J° t0 Concentrati °" <* a " acetic acid is possible and may use 0.5 

2 convention hydrochloric ac.d instead of an acetic acid), carries out hydrochloric-acid 
hydrolysis of this, and analyzes various anthocyanidins for the hydrolyzate containing an 
anthocyanidin using ,h,gh performance chromatography (High Performance Liquid 

h^3moW a a nd . 6tC - * ^ ma S ng aPPr ° aCh that 3 d ° minant ™ ™ ,d ' a d ^i" a nt 

thln f h T T bottom : re< ; eSS,Ve mo,d can be determined, and more various flower colors 
whTh rl gen t °* y P e K Can be freely created for each flower color about the genotype of the progeny 
which repeated inbreeding and hybridization and was obtained. Hereafter, although an example 
explains this mvention concretely, this invention is not limited to these examples 

[Example 1] 

The petal of Eustoma russellianum was collected, the part which the petal of all color systems 
C i° r ! T f C,?ed : 05 " 2 conventi °n hydrochloric-acid water solution (0.5-2N HCI) was 
hvdrn J H k I"* ! ^ PreC ' Se ***** and anth ocyanin ooloring matter was extracted It 
££?i y Th y f ng « 3t 95 " 1 °° degrees C after cotton P |U S fil ^ a fon and about 

ZXSZS^ the so,ution after the reaction and HPLC — - 

[0028] 

The approach (47 Uddin et aLJ.Japan.Soc.HortSci.. 71:40- 2002) given in reference was used for 
analysis conditions and an analysis apparatus rererence was used for 

[0029] 

rnro. HPL ^ Chr ° mat0graphy J tea " T0, the Peak ° f sorts of anthocyanidins. i.e.. each 
anthocyanidin. was computed as an occupancy area, and the total peak area of Pgn Cvn and 

mo^rhTi mt H °°^ Ab r anth ° Cyanidin ' tha -'o-g matter dominant mold (a gay 
[0030] m ° WaS identified from tne a °q ui >ed peak. 

ouh^ hre M f T S (P1 generat l on) of a Dpn-subject mold, a Cyn-subject mold, and a Pgn- 
subject mold the separation of F2 generation by inbreeding was investigated and the result was 

Cvn W lh f ' e u M °T V a' Simi ' ar,y ' usin * th - e *>™ (PI generation) of a Dpn-subject lw a 
c^osXf ' T ! Pgn T b j! eCt m ° ,dl tHe S6parati0n ° f F1 generation by reciprocal 

mT^r toM 7 6 ^ ted ' f d . tHe r6SU,t WaS Sh0Wn in Tab,e 2 - Consequently, the coloring 
rr?deTe r mined gen0tyPe Dpn " SUbJeCt m °' d ' a ^"-subject mold, or a Pg^-subject mold 
[0031] 
[Table 1] 
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[0032] 
[Table 2] 
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[0033] 



mold fl^ s . HTHPP Dpn_S " bject T d f ° rm WaS 3 H0HD P«Pg genotype, and a Cyn-subject 
H^htp^ I 5* genoty P e and * was ^own clearly that a Pgn-subject mold form is a 
HTHTPgPg genotype. Moreover, about the flower color, the HOHDpgpg genotype of a Don" 
subject mold was a CynDpn mold, and was purple. The HTHFPgpg gSot^pe Ta ^Cyn-subject 
mold was a PgnCynDpn mold, and was a purplish red color. The HTHTPgPg genotype of a P-- 
: U ht C fl t r' d 3 PgnCVn m ° ,d ' 3nd WaS r6d In additio "' »™ mofd fn^ab^ shows T 



white flower. 
[0034] 



The separation of F3 generation by those inbreeding was investigated by having used as the old 
stock each F two-generation genotype obtained in Table 1. and various F^Tnes ^coloring 
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[0035] r m °' d 3 g6n0type Were dete rmined. The result was shown in Table 3. 



[Table 3] 
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[0036] 

il^Hm 7 ^^ 0382 * "T 6 (fl ° Wer ° f WNte ' White red ' Cream ' - I**) was obtained 
n-om the HFHFPgPg genotype as a coloring matter mold which has only Pgn colorine matterA! 

a colormg matter mold which has only Cyn coloring matter, the G2D3B^^ine (flower^f^hite 
does r^f f* 3 '" 6 ' fr ° m H ™ TpgPg genotype - * condctered as the none To, which 
flrerTwas aV O b^n 0 H n i matte ; * *" fr ° m 3 HFHFpgPg genotype ' and the G2D3B26B HneTwhte 

wa^^ D r o,o ; ing T er - the — ^Kowt; 

coloring TmatteT the , W1Cffi?flK- ^T^K" ? CO '° ring matt6r m °' d which has P^ 0 ^ 
E«rh ofth r * ne . W1C3B 1 1 Y ^ed flower) was obtained from the HTHTPgPg genotyoe 

K>037] C 7 3 PUrG ' ine Strain (d ° minant or recessive ^o'd) / it ] is dear 

[Example 2] 
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Hereafter, the mating creating method of F1 seed is explained concretely. 
[0038] 

The flower (a HTHTpgpg genotype, gay mold) of the color pinks of a Cyn mold single [ all ] and 
the flower (a HFHFPgPg genotype, gay mold) of the color whites of a Pgn mold single [ all ] were 
crossed, and the flower (a HTHFPgpg genotype, hetero mold) of the color purplish red colors of a 
PgnCynDpn mold single [ all ] was obtained 
[0039] 

The flower (a HOHOpgpg genotype, gay mold) of the color purplish red colors of a CynDpn mold 
single [ all ] and the flower (a HFHFPgPg genotype, gay mold) of the color whites of a Pgn mold 
single [ all ] were crossed, and the flower (a HOHFPgpg genotype, hetero mold) of the color 
purplish red neutral colors of a PgnCynDpn mold single [ all ] was obtained. 
[0040] 

The flower (a HTHTPgPg genotype, gay mold) of the color red of a PgnCyn mold single [ all ] and 
the flower (a HFHFPgPg genotype, gay mold) of the color whites of a Pgn mold single [ all ] were 
crossed, and the flower (a HTHFPgpg genotype, hetero mold) of all the color pink single neutral 
colors of a PgnCynDpn mold was obtained. 
[0041] 

[The example 1 of a comparison] 

When the reciprocal crossings of the flower of white red were carried out in the flower and Cyn 
mold of white red with the Pgn mold using the approach (176 nonpatent literature 6, Kana 
Kobayashi: a thremmatology magazine, 48:169- 1998) supposing genotype, the flower of the 
purplish red color of a PgnCyn mold was not obtained, instead the flower of the purplish red 
color of a PgnCynDpn mold was obtained. As for the flower of the purplish red color of a 
PgnCynDpn mold having dissociated, explanation is not attached in the case where the approach 
of nonpatent literature 6 is used. 
[0042] 

[The example 2 of a comparison] 

When the reciprocal crossings of a red flower and a red white flower were carried out with the 
PgnCyn mold using the approach (176 nonpatent literature 6, Kana Kobayashi: a thremmatology 
magazine, 48:169- 1998) supposing genotype, the red flower was not obtained with a PgnCyn 
mold, instead the flower of the purplish red color of a PgnCynDpn mold was obtained. As for the 
flower of the purplish red color of a PgnCynDpn mold having dissociated, explanation is not 
attached in the case where the approach of nonpatent literature 6 is used. 
[0043] 

It is clear from these examples that it is the flower color genotype cross-over design the flower 
color breeding method which belonged the coloring matter mold of Pgn, Cyn, and Dpn excelled 
[ cross-over design ] in genotype HXHX-Pg/pg of this invention. 
[0044] 

[Effect of the Invention] 

By this invention, the flower color genotype and coloring matter genotype of Eustoma 
russellianum can be clarified. For example, the outstanding new flower color can be offered using 
the flower color cross-over design which is flower color genotype HXHX-Pg/pg and belonged 
the coloring matter mold of Pgn, Cyn, and Dpn. 

Moreover, the new flower color which was excellent with the flower color genotype can be 
offered about other flowering plants. Therefore, a genotype cross-over design practical about 
new flower color creation of the flowering plant which makes Eustoma russellianum the start is 
offered. 



[Translation done.] 
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[#m*3fc<D$gB] 
[StsfcJSi] 

Hbl] 




(I) 



[&IUi<Z>l¥$fflfcl&BJ3] 
[0001] 

[SS^M"^}*^!?] 



[0002] 
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fc^, mi\\&f£ x 1 984^9^ : 1 70- 1 72) 
[0003] 

rdroquercetin. dih»d«,mvrio^ ««« ^i?Z^li U(d '^™k.empfarol. dl 



„0H 




JyOH 
pe ntahydroxyflavanane 



HO, 
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o* u I 




dihydraqueic etin 
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HO (I) 
dihydromyrice tin 
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* ,OH 



HO, 




[0004] 
[0005] 
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W 

4. Goto, T. et al 
[0006] 



rOOOTj^ * # * : ****** 48 • 1 69 " 1 76. 1 998) . 

^008] 7 A ' :TheP,antC ^ 7:1071 -1083. 1995) c 



mm 

rA« J ; ' J - Horedit - - 87:241 -24 5? 1*99 6)1 
[0010] 



I*. -tiB©DNA*B*fcliC05DNA«(D«a(DBf it? - T lZS™ 




[SlSc^2 1 ] 84370 ^^ ( ^ 2M% 
JJJJJViO-l 13184#^«(m2M) 

f 7 if * % rT>h ^ 7r =^»*«J- **»<Dmmtib*. mnmm. 1 984* 9 * , p. 1 70 - 
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Kj * ***<»**t<t*. mime. 1 934*9* , P . 1 55-1 85o 

T********* r * <D *«« l J-»«*^ WMUMA. 1998*5*. P. 25-32 0 
ftotovZEZ^C I* * rSt ™ utu "\ and Mol «<^»- Stacking of Anthocyanins- Flowe 

*H rfcfi©itfcifefc*j % %6a£B-£<b*. AO««|. 1993*3*. P. 219-27 
3JrfT&V«e7ll! C °'" in hvbrida VHmJ. J. Her 



[0012] 
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[0015] ° " * 
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[0022] 
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[0026] 

?£r5?2^ (High Performance Liquid Chromatography. HPLC)&£* 
[0027] 

[Hikfli] 

[0028] 

f.^O^y^^J®^^^®^^^ 1 " 0 * 31 - :J - Ja P an - Soc Hort. Sci. .7 
[0029] 

7?*?*™*K c * au p e n * °y n * Dpn(D±e-<7®a$ioo%,tLfco #t>*i*±r-* 
[ooJo] % *<o*^ft«tta(**ffl*fci*^PH)iiSftLfc 0 
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[0033] 

StOlvr Dpn-i#a ro H°H°p 6pg iteSttCynDpnS7?ftor 

[0035] 
[313] 
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[0036] 



H^HTpfp o i Ii?5 MtLT> J5A2H1 1001 A **(*e«5?£)«»fc„ 
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petals including the Eustoma or Lisianthus. 
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crossing comprises the following. A new law that the , L2D 
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LEGAL STATUS 

[Date of request for examination] 12.11 .2004 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



http://www1 9.ipdl.ncipi.gojp/PA1/result/detail/main/wAAArDaihODA41 623651 6P1 1 7/1 1 /1 R 



